Biostratigraphic studies using planktonic and benthic foraminifers, calcareous nannofossils, radiolarians, diatoms, and silicoflagellates are summarized for the four main sequences (Sites 572 to 575) collected during DSDP Leg 85 in the central equatorial Pacific. Upper Eocene through Quaternary reference sections were recovered at Sites 573 and 574, and middle Miocene through Quaternary and lower Miocene through Quaternary reference sections were cored at Sites 572 and 575, respectively. Detailed graphic correlation plots suggest that Site 573 may contain as many as nine short hiatuses. Site 572 in the fertile eastern equatorial Pacific is apparently free of hiatuses, and Sites 574 and 575 have hiatuses (two each) only in the compressed upper sections.
INTRODUCTION
Upwelling associated with the equatorial current system renews the supply of nutrients to the surface waters along the equator in the central Pacific and creates one of the Earth's most fertile planktonic belts. Production rates of both biogenic carbonate (planktonic foraminifers and calcareous nannofossils) and silica (diatoms and radiolarians) are high in this equatorial belt, which has a present-day width of 3 to 4° and a maximum expression in the sediment slightly offset to the north of the equator. Siliceous microfossils (mostly diatoms) are dominant in sediment east of 120°W, whereas carbonate microfossils become increasingly more abundant to the west. Spreading and rotation of the ocean crust away from the East Pacific Rise has resulted in a northwestward displacement of this equatorial Pacific sediment bulge.
The central equatorial Pacific has received considerable attention for biostratigraphic and paleoceanographic studies in recent years (van Andel et al., 1975; Leinen, 1979; Savin et al., 1981; Keller and Barron, 1983) . DSDP Site 77 has been thoroughly studied for planktonic foraminifers (Jenkins and Orr, 1972; Keller, 1980 Keller, , 1981 Keller, , 1983a , calcareous nannofossils (Bukry, 1972; Gartner, 1972; Lohmann and Carlson, 1981) , radiolarians (Goll, 1972 (Goll, , 1979 Westberg and Riedel, 1978) , and diatoms (Milow in Hays et al., 1972; Keller et al., 1982; Barron, 1981 Barron, , 1983 Harwood, 1982) . Site 77 has undoubtedly been the most important reference section for establishing microfossil datum sequences for the low-latitude Pacific and for correlating planktonic microfossil stratigraphies. Site 77 has also been well researched for benthic and planktonic foraminiferal isotopes (Haq et al., 1980; Savin et al., 1981; Keigwin and Keller, 1984) .
A primary purpose of DSDP Leg 85 was to complete hydraulic piston coring in this high-productivity area of the central equatorial Pacific. Recovery of relatively undisturbed cores in sediment with moderate to high (> 15 m/m.y.) accumulation rates would allow high-resolution stratigraphic and isotope studies to be extended back in time at least as far as the early Miocene. Such high-resolution studies are needed not only to refine the resolution of Cenozoic time; they are also crucial for understanding the mechanisms and sequencing of paleoceanographic and paleoclimatic changes (e.g., Keller and Barron, 1983; Vincent and Killingley, this volume) .
Five sites were occupied during Leg 85 (Sites 571 to 575) (Fig. 1) . Sites 571 and 572 lie near the eastern edge of the equatorial sediment bulge; Sites 573 to 575 form a south-to-north transect (0°N to 6°N) at about 133°W, near the center of the bulge. Seventeen holes, the majority of which were completed with hydraulic piston coring, were drilled at the five sites (Table 1) .
BIOSTRATIGRAPHIC TIME SCALE
The biostratigraphic time scale adopted for Leg 85 (Fig. 2) incorporates the planktonic foraminiferal zones of Blow (1969) and Berggren (1969) (with some modification by Saito, this volume); the calcareous nannofossil zones of Bukry (1975) , with notation after Okada and Bukry (1980) ; the radiolarian zones of Nigrini (1971) and Riedel and Sanfilippo (1978) ; and the diatom zones of Burckle (1972) and Barron (1983, in press , and this volume). The silicoflagellate zones of Bukry (1981 Bukry ( , 1983 have also been included on the time scale on the basis of their correlation with other microfossil zones in Leg 85 material.
The paleomagnetic time scale utilized is that of Berggren, Kent, and Flynn (in press) and Berggren, Kent, and Van Couvering (in press) , and the paleomagnetic chrons are recognized in the manner of LaBrecque et al. (1977) and Tauxe et al. (1983) . See also the Addendum to this chapter.
Correlation of the Eocene and Oligocene zones with paleomagnetic stratigraphy follows Poore et al. (1983) and Berggren, Kent, and Flynn (in press) , for the most part. Radiolarian zonal boundaries have been shifted somewhat, on the basis of Leg 85 results (Nigrini, this volume) . Correlation of the CP17/CP18 calcareous nannofossil zone boundary with the upper part of the reversed event of paleomagnetic Chron C12 at about 33.3 Ma (Lowrie et al., 1982) is accepted in preference to correlation of that datum lower in Chron C12 at about 34.1 Ma (Berggren, Kent, and Flynn, in press ), because it is more consistent with Leg 85 planktonic foraminiferal and radiolarian stratigraphy (see section on age-vs.-depth plots).
The Miocene correlations of biozones with paleomagnetic stratigraphy are after Barron et al. (in press) , and include new direct paleomagnetic correlations for paleo- magnetic Chrons 16 and 17 in Hole 575A, utilizing the paleomagnetic data of Weinreich and Theyer (this volume) . The Pliocene and Pleistocene time scale adopted results from paleomagnetic correlations of planktonic foraminifers (Saito et al., 1975; Berggren et al., 1980) , calcareous nannofossils (Gartner, 1973; Backman and Shackleton, 1983) , radiolarians (Theyer et al., 1978; Labracherie, this volume) , and diatoms (Burckle, 1972 (Burckle, , 1978 . The epoch boundaries adopted in the Leg 85 biostratigraphic time scale (Fig. 2) include those of Berggren, Kent, and Flynn (in press) for the Eocene/Oligocene, early Oligocene/late Oligocene, and Oligocene/Miocene boundaries; that of Ryan et al. (1974) for the early Miocene/middle Miocene boundary; those of Berggren (1984) for the middle Miocene/late Miocene, Miocene/Pliocene, and early Pliocene/late Pliocene boundaries; and that of Berggren et al. (1980) for the Pliocene/Pleistocene boundary.
It should be noted that this biostratigraphic time scale is updated from the time scale presented in the Introduction to this volume, although most differences are minor (see Addendum for larger changes).
SITE SUMMARIES
The records of coring, biostratigraphic zonation, and paleomagnetic stratigraphy at Sites 572 to 575 are summarized on Figures 3 to 7. Only one core (of uppermost Quaternary sediment) was recovered at Site 571, because that site was occupied primarily for heat-flow studies. The base of that core (Core 571-1) contains planktonic foraminifers of Zone N23, calcareous nannofossils of Subzone CN14a, radiolarians of the Amphirhopalum ypsilon Zone, and diatoms of the Pseudoeunotia doliolus Zone, and is approximately 500,000 to 650,000 yrs. old. The reader is referred to the calcareous nannofossil chapter of Pujos ("Nannofossils from Quaternary Deposits," this volume) and the radiolarian chapter of Labracherie (this volume) for detailed stratigraphic data from Core 571-1.
Site 572
Site 572 lies within the eastern equatorial Pacific, where the permanent thermocline is relatively shallow (>60 m) (Wyrtki, 1966) and diatoms dominate the sediment. A complete reference section apparently free of hiatuses was recovered from the lower middle Miocene (about 15 Ma) through the Quaternary at the site (Fig. 3) . Hydraulic piston coring extended down to the uppermost Miocene (about 170 m sub-bottom), and was completed in four of the five holes (Holes 572, 572A, 572B, and 572C). Uppermost Quaternary sediment was present in the single core successfully recovered from Hole 572, so Hole 572 is not included on Figure 3 . Rotary coring (Hole 572D) extended from the uppermost Miocene (151.0 m sub-bottom) to the lower middle Miocene (464.5 m subbottom), and was terminated 13 m above the sediment/ basalt contact.
Dissolution of calcareous microfossils (especially planktonic foraminifers) is common to sporadic in the Miocene section at Site 572. A sharp downhole change from rich, well preserved planktonic foraminiferal assemblages to monotonous, moderately well preserved assemblages occurs at about 155 m sub-bottom (about 5.9 Ma). Pliocene and Quaternary planktonic foraminifers can be readily correlated with the paleomagnetically dated deepsea sequences west of Site 572 (Hays et al., 1969; Saito et al., 1975) , and coiling changes in Pulleniatina are also useful for biostratigraphy (Saito, this volume) .
Site 572 lies a few miles south and west of Site 81 (Fig. 1) . Although the paleontologists of Leg 9 assigned the basal sediments of Site 81 to planktonic foraminiferal Zone N8, basal sediments of Site 572 (Sample 572-33,CC) contain sparse specimens of Orbulina universa and are assigned to Zone N9. Radiolarians (Dorcadospyris alata Zone) and diatoms (Subzone B of the Cestodiscus peplum Zone) are consistent with this Zone N9 assignment (Fig. 3) .
The sequence of microfossil zones and subzones at Site 572 is in good agreement with the Leg 85 biostratigraphic time scale (Fig. 2) , except for the CN9 calcareous nannofossil zones of Pujos ("Cenozoic Nannofossils," this volume) and Gartner and Chow (this volume) . The CN8/CN9 boundary has been calibrated in numerous Pacific sections with lower Zone N17, upper Didymocyrtis antepenultima Zone, and Subzone A of the Nitzschia ported Zone by Keller et al. (1982) and Barron et al. (in press ). Gartner and Chow's placement of the CN8/ CN9 boundary in Core 572D-8 agrees well with this correlation, whereas Pujos' assignment of the CN8/CN9 boundary to the base of Core 572D-2 coincides with the lowermost parts of the Stichocorys peregrina and Thalassiosira convexa zones, and is more than 2 m.y. younger (6.0 Ma vs. 8.3 Ma). Similarly, Gartner and Chow's placement of the CN9a/CN9b boundary in Core 572D-7 agrees well with the results of Keller et al. (1982) and Barron et al. (in press) , who note that the CN9a/CN9b boundary (the first occurrence of the calcareous nannofossil Amaurolithus primus) almost coincides with the base of the Nitzschia miocenica Zone in the eastern equatorial Pacific (7.3 Ma). Pujos, on the other hand, places the CN9a/CN9b boundary substantially higher in Core 572A-17 (about 5.9 Ma).
Pujos' assignment of the CN9/CN10 boundary, to the base of Core 572A-13, approximates the N18/N19 boundary (5.2 Ma) and the Subzone B/Subzone C boundary of the Thalassiosira convexa Zone (5.1 Ma), a correlation noted elsewhere in the eastern equatorial Pacific by Keller et al. (1982) . Gartner (1973) tied the last occurrence of Discoaster quinqueramus, the marker for the CN9/CN10 boundary, with the middle of paleomagnetic Chron 5 (about 5.5 Ma), but more recently Gartner et al. (1983) have argued for a correlation of this calcareous nannofossil zonal boundary with the Miocene/Pliocene boundary, or about 5.1 Ma. At Site 572, Gartner and Chow's placement of the CN9/CN10 boundary in Core 572A-11 falls well into the lower Pliocene, and is certainly too high.
The Dorcadospyris alata/Diartus petterssoni zonal boundary is somewhat older at Site 572 (Fig. 3) , with respect to diatoms and planktonic foraminifers, than it is in the Leg 85 biostratigraphic time scale (Fig. 2) and at Calcareous nannofossils (Bukry [1975] ; Okada and Bukry [1980] 
Radiolarians (Nigrini [1971] ; Riedel and Sanfilippo [1978] Figure 2 . Biostratigraphic time scale adopted for Leg 85. Paleogene correlations mostly after Berggren, Kent, and Flynn (in press ); Miocene correlations after Barron et al. (in press) ; and Pliocene-Pleistocene correlations synthesized from the results of Saito et al. (1975) , Burckle (1972) , Theyer et al. (1978) , Berggren et al. (1980) , and Backman and Shackleton (1983) . Minor adjustments to correlations are based on Leg 85 results. Epoch boundaries follow Berggren (1984) and Berggren et al. (1980; in press) , except for the early Miocene/middle Miocene boundary, which is after Ryan et al. (1974) . Asterisk denotes planktonic foraminiferal zones with modified definitions (Saito, this volume (Fig. 3) ; at Site 573 (Fig. 4) , a correlation with the even older Zone Nil and Coscinodiscus lewisianus Zone is suggested. It should also be noted that Nigrini's (this volume) placement of the Amphirhopalum ypsilon/Collosphaera tuberosa radiolarian zonal boundary in Core 572A-2 is about 6 m stratigraphically below Labracherie's (this volume) assignment in Core 572A-1.
Site 573
Site 573 was chosen near Site 77, which has been the location of the most extensively studied central equatorial Pacific deep-sea section in recent years. The objective at Site 573 was to obtain an HPC section for the upper part of the Site 77 section and to core the Eocene/ Oligocene boundary. Site 573 is about 10 km (6 mi.) west of Site 77, over a sediment section about 50 m thicker than that at Site 77.
Upper Eocene through Quaternary sediment, typically containing well-preserved planktonic and benthic foraminifers, calcareous nannofossils, radiolarians, and diatoms, was recovered at Site 573 (Fig. 4) . Virtually all of the sediment section is readily zonable by planktonic microfossils, although the thin upper Eocene section lacks both radiolarians and diatoms and part of the lower Miocene section is essentially barren of diatoms. In Hole 573, hydraulic piston coring extended down to 158.6 m sub-bottom, just above the middle Miocene/upper Miocene boundary. Rotary coring in Hole 573B was completed to 529.0 m sub-bottom, with the sediment/basalt contact encountered at 528.0 m sub-bottom in upper Eocene sediments assignable to Zones P16 and CP15.
The Eocene/Oligocene boundary lies within Core 573B-42 (at approximately 525 m sub-bottom), in a very dark brown metalliferous claystone unit (Subunit IIIB of site chapter) relatively poor in microfossils. The stratigraphically lowest radiolarians and diatoms at Site 573 occur in Sample 573-42-1, 0-1 cm, and are assignable to the Oligocene Theocyrtis tuberosa and Coscinodiscus excavatus zones, respectively. Pujos ("Cenozoic Nannofossils," this volume) places the CP15/CP16b boundary of calcareous nannofossils between Samples 573B-42-4, 58 cm and 573B-42-2, 50 cm. Planktonic foraminiferal assemblages correlated with Zone P16 occur in Sample 573B-42-4, 123-124 cm, whereas Saito (this volume) tentatively assigns Sample 573B-42-2, 5-8 cm to Oligocene Zone PI8. The Eocene benthic foraminifers Nuttallides truempyi and Alabamina dissonata are present in Sample 573B-42-4, 144-147 cm, but poor preservation in the immediately overlying samples prevents accurate placement of their last-appearance datums. The sum of all the evidence suggests that a hiatus, or greatly compressed interval equivalent to Zone P17 (37.4 to 36.3 Ma), is present in Section 3 of Core 573B-42. A coeval hiatus at the Eocene/Oligocene boundary is present at Site 289 on the Ontong-Java Plateau in the western equatorial Pacific , and is extensive in the Pacific Basin (Kennett et al., 1975) .
In Hole 573, paleomagnetic stratigraphy was obtained down to the lower Gauss paleomagnetic Chron (Core 573-6); paleomagnetic stratigraphy extended down to the Cochiti event of the Gilbert Chron in Hole 573A (Weinreich and Theyer, this volume) . Within the constraints of the sample intervals, correlations of the various microfossil zones with paleomagnetic stratigraphy are consistent with the Leg 85 time scale (Figs. 2, 4) . The detailed studies of the Quaternary by Pujos ("Nannofossils from Quaternary Deposits," this volume, calcareous nannofossils) and Labracherie (this volume, radiolarians) show more precise calibration of microfossil events to paleomagnetic stratigraphy.
The sequence of planktonic microfossil zones (Fig. 4 ) encountered at Site 573 shows some inconsistencies when compared with the Leg 85 time scale (Fig. 2) . The N5/ N6 and N17/N18 zonal boundaries appear to be slightly older with respect to the other microfossil zones at Site 573. The N5/N6 boundary was correlated with paleomagnetic stratigraphy in Hole 575A, where an age of 18.1 Ma was implied, coincident with the lower part of the Stichocorys wolffii Zone of radiolarians. At Site 573, Zone N6 appears to be longer in duration, its base correlating with the middle of the Stichocorys delmontensis Zone. Correlation of the base of N6 in Hole 574C (Fig. 5) is also with the middle of the S. delmontensis Zone, so it is possible that the correlation of the N5/N6 boundary with the upper normal event of paleomagnetic Chron 17, inferred from Hole 575A, is too young. Berggren (1984) indirectly correlates the N5/N6 boundary with earliest paleomagnetic Chron 17 (about 19.0 Ma), a correlation supported by correlations with radiolarian stratigraphy at Sites 573 and 574.
In a similar manner, placement of the N17/N18 boundary in Core 573-11 is at odds with calcareous nannofossil and diatom stratigraphies, which suggest that the Miocene/Pliocene boundary should lie in Core 573-10 (Fig. 4) .
There are also a number of inconsistencies between the calcareous nannofossil stratigraphies of Pujos and Gartner and Chow at Site 573 (Fig. 4) . As at Site 572, the CN8/CN9 and CN9a/CN9b boundaries of Gartner and Chow are more consistent with the Leg 85 biostratigraphic time scale than are the CN8/CN9 and CN9a/ CN9b boundaries of Pujos. It is worthwhile to note, however, that Pujos' placement of these boundaries is internally consistent with respect to the other microfossil zones at Sites 572 and 573 (Figs. 3, 4) . Pujos' assignment of the CN7/CN8 boundary in Core 573B-4 is favored over Gartner and Chow's placement of that boundary in Core 573B-5, on the basis of the near coincidence of her CN7/CN8 boundary with the Actinocyclus moronensis/Coscinodiscus yabei zonal boundary of diatoms at Sites 572 (Fig. 3) and 574 (Fig. 5) .
Differences in placement of the CN1/CN2 and CP18/ CP19 zonal boundaries by Pujos and by Gartner and Chow will be discussed in a later section dealing with graphic correlation plots between the sites. Table 6 ; vertical bar with asterisks represents time of maximum turnover in benthic foraminiferal assemblages. Paleomagnetic chrons are listed in left part of column, paleomagnetic anomaly numbers in right part of column.
As discussed earlier, the Dorcadospyris alata/Diartus petterssoni radiolarian zonal boundary seems anomalously old at Site 573 with respect to the other microfossil stratigraphies, but other radiolarian zonal boundaries appear to agree reasonably well with the Leg 85 biostratigraphic time scale.
Selected benthic foraminiferal datums which show the most consistency in correlations between Sites 573, 574, and 575 (Thomas, this volume) are numbered Bl through B7 on Figures 4 to 6. Events Bl and B2, the last appearances of Alabamina dissonata and Nuttallides truempyi, respectively, closely approximate the Eocene/Oligocene boundary, and have been discussed earlier. Events B3 through B7 include the first appearance of Melonis barleeanus (B3), the last appearance of Cibicidoides laurisae (B4), and the first appearances of C. wuellerstorfi (B5), Francesita advena (B6), and Melonis pompilioides. These events took place in the late early Miocene to middle Miocene interval (18 to 13 Ma) which shows the maximum turnover in benthic foraminiferal assemblages (Thomas, this volume).
Site 574
Site 574 is the second of the three-site latitudinal transect (Sites 573 to 575) along 133°W across the equatorial Pacific high-productivity belt. Because Site 574 lies at 4°N, north of the present-day high-biologic-productivity zone (Koblentz-Mishke et al., 1970) , the Pliocene and Quaternary section is compressed relative to that at Site 573 (0°N) (Figs. 4, 5) .
The hydraulic piston coring in Hole 574 reached 206.5 m sub-bottom (approximately 16.7 Ma) and was duplicated, for the most part, by the coring in Hole 574A. Rotary coring extended from 194.5 to 532.5 m sub-bottom in Hole 574C, reaching the sediment/basalt contact at 520.0 m, in upper Eocene sediments assigned to Zones P17 and CP15.
Throughout most of the section, siliceous micro fossils occur in common to high abundances and show good preservation. The abundance of diatoms declines and diatom preservation becomes poorer downhole, in the upper Oligocene to upper part of the lower Oligocene, and again downhole in Cores 574C-33 and 574C-34, near the Eocene/Oligocene boundary. Core 574C-35, the core immediately overlying the basalt, is barren of both diatoms and radiolarians. Radiolarians are generally abundant and well preserved throughout the section at Site 574.
The abundance and preservation of planktonic foraminifers fluctuates at Site 574. Parts of the lowermost Oligocene, uppermost lower Miocene, and uppermost middle Miocene show severe dissolution of planktonic foraminifers, making zonation difficult. Calcareous nanno fossils, on the other hand, are typically abundant to common throughout the section.
Site 574 appears to contain an uninterrupted sequence through the Eocene/Oligocene boundary. Planktonic foraminifers suggest that the P17/P18 boundary occurs between Samples 574C-35-1, 126-128 cm and 574C-34,CC; the last occurrence of Hantkβnina primitiva may, however, have been influenced by dissolution. The CP15/ CP16 calcareous nannofossil zonal boundary is placed in Core 574C-33 by Pujos, but between Cores 574C-35 and 574C-34 by Gartner and Chow (Fig. 5 ). The Theocyrtis tuberosa/Thyrsocyrtis bromia radiolarian zonal boundary appears to be in lower Core 574C-33, and the base of the lower Oligocene Coscinodiscus excavatus Zone of diatoms lies between Cores 574C-33 and 574C-34. The last occurrences of the Eocene benthic foraminifers Alabamina dissonata and Nuttallides truempyi (events Bl and B2, Fig. 5 ) are in lower Core 574C-33, in close agreement with the Eocene/Oligocene boundary (CP15/ CP16) determined from calcareous nannofossils by Pujos and with the Eocene/Oligocene boundary determined from radiolarians and diatoms. These data are also supported by the presence of a major increase (O.9%o) in benthic foraminiferal 18 O in the upper part of Core 574C-33 (between 33-1, 113-115 cm and 33-2, 113-115 cm) (Miller and Thomas, this volume) . demonstrated that this shift occurs immediately above the extinction levels of Hantkenina spp. and Globorotalia cerroazulensis cerroazulensis, which mark the top of planktonic foraminiferal Zone P17.
Reworked calcareous nannofossils and diatoms are common in the uppermost part of the section (Cores 574-4 through 574-1), and reworked Oligocene planktonic foraminifers and calcareous nannofossils occur in several horizons within the lower middle Miocene at Site 574.
In general, there are few inconsistencies between the Site 574 microfossil stratigraphy (Fig. 5 ) and the Leg 85 biostratigraphic time scale (Fig. 2) . As mentioned in the discussion of Site 573, planktonic foraminiferal Zone N6 is thicker (of longer duration) with respect to the other microfossil zones at Site 574 than it is at Site 575 (Fig. 6 ). Pujos' placement of the CP15/CP16, CP18/CP19, and CN9/CN10 calcareous nannofossil zonal boundaries is favored over Gartner and Chow's assignments, because they are more consistent with the Leg 85 biostratigraphic time scale. As at Sites 572 and 573 (Figs. 3, 4) , however, Pujos' CN8/CN9 boundary is too high, and Gartner and Chow's CN8/CN9 boundary in Core 574-7 is favored.
The radiolarian and diatom stratigraphies show no major conflicts, although coincidence of the Craspedodiscus elegans/Triceratium pileus diatom zonal boundary with the CN1/CN2 and Stichocorys delmontensis/ S. wolffii zonal boundaries at about 238 m sub-bottom (Core 574C-5) is at odds with the relationship at Site 575 ( Fig. 6 ) and with the Leg 85 biostratigraphic time scale (Fig. 2) . Barron (this volume) has suggested that a short hiatus, equivalent to hiatus NH1 of Keller and Barron (1983) , is present at the C. elegans/T. pileus boundary at Site 574.
Comparison of the stratigraphic positions of the seven benthic foraminiferal datums, Bl through B7 (see discussion of Site 573), at Site 574 ( Fig. 5 ) and Site 573 (Fig. 4) suggests that only one, the last occurrence of Cibicidoides laurisae (B4), is noticeably diachronous; it lies one calcareous nannofossil zone, one radiolarian zone, and one diatom zone lower at Site 574 than at Site 573. The interval of maximum turnover in the benthic fora- miniferal assemblage covered roughly the same period of time (18 to 13 Ma) at both Site 573 and Site 574. Weinreich and Theyer (this volume) identify paleomagnetic events between the Olduvai Event and the base of Chron 5 at Site 575 (Fig. 5) . They also record the top of Chron 9 at about 79 m sub-bottom (lower Core 574-9); however, this interval coincides with Zone CN7, the Diartus petterssoni Zone, and the Actinocyclus moronensis Zone, and more likely represents the top of paleomagnetic Chron 11 (see Fig. 2 ). Barron (this volume) argues that much of paleomagnetic Chron 9 has been removed at a hiatus at about 70 m sub-bottom (lower Core 574-8) at Site 574, as is suggested by graphic correlation plots in a later section of this paper. Weinreich and Theyer's (this volume) extrapolations did not allow for this hiatus.
Paleomagnetic stratigraphy (Weinreich and Theyer, this volume) indicates that the Jaramillo Event of the Matuyama paleomagnetic Chron may be missing in Hole 574. Pujos ("Nannofossils from Quaternary Deposits," this volume) also reports a possible short hiatus (about 1.0 to 0.6 Ma) at about 5 m sub-bottom, in upper Core 574-2. The lithology of Core 574-2 is highly variable throughout, with alternating intervals of very pale brown, brownish gray, and dark brown siliceous and carbonate oozes (site chapter), so there is no definite lithologic evidence for a hiatus.
Site 575
Site 575, the third of the three-site south-to-north transect in the central equatorial Pacific, was occupied to extend hydraulic piston coring further back in time from the record obtained at Site 574. The second objective at Site 575-to recover a complete and undisturbed section across the Eocene/Oligocene boundary-unfortunately could not be achieved, owing to lack of time. Four holes were completed with the hydraulic piston corer (HPC) at the site, with the deepest, Hole 575A, extending into lowermost Miocene sediment (about 22 Ma) (Fig. 6) .
With few exceptions, all the major micro fossil groups are well represented at Site 575, and most of the early Miocene through Quaternary biozonal boundaries can be recognized. The upper 30 m of the section, however, accumulated very slowly, and a combination of carbonate dissolution and reworking makes zonation of this section difficult (especially for planktonic foraminifers). A 1000-m-high seamount is located 10 km to the northeast of Site 575, and centimeter-thick sandy to pebbly turbidite layers, containing mostly foraminifers, basalt, and/or volcanic glass, are interbedded throughout the section.
Weinreich and Theyer's (this volume) paleomagnetic stratigraphy for Cores 575-1 through 575-4 (Fig. 7) and Cores 575A-1 through 575A-10 (Fig. 6 ) can be correlated with the micro fossil stratigraphies for those cores, and the resultant correlations can be compared with published correlations between microfossil datum levels and paleomagnetic stratigraphy. Paleomagnetic stratigraphy was also obtained for Hole 575C and, in part, for Hole 575B, but will not be discussed here, because most microfossil studies were concentrated on material from Holes 575 and 575A. The chapters by Pujos ("Nannofossils from Quaternary Deposits," this volume, calcareous nannofossils) and Labracherie (this volume, radiolarians) discuss Quaternary correlations for Hole 575C.
Direct correlation of the CN1/CN2 and Stichocorys delmontensis/S. wolffii zonal boundaries with the lower normal event of Anomaly 5D (upper paleomagnetic Chron 17) (Fig. 6 ) implies an age of 18.2 Ma for these boundaries, according to the paleomagnetic time scale of Berggren, Kent, and Van Couvering (in press) (Fig.  2) . Gartner and Chow's placement of CN1/CN2 boundary in Core 575A-10 is supported by an independent study of calcareous nannofossils by David Bukry (pers. comm., 1983) , and is favored over Pujos' placement of the CN1/ CN2 boundary between Cores 575A-8 and 575A-7.
The N5/N6 boundary correlates with the normal event within Anomaly 5D, and has an estimated age of 18.1 Ma. As stated in the discussions of Sites 575 and 574, however, the N5/N6 boundary may be placed too high in Hole 575A. The Triceratium pileus/Denticulopsis nicobarica zonal boundary correlates with the middle of the upper normal event of Anomaly 5D (upper Chron 17, 17.8 Ma), and the CN2/CN3 zonal boundary is almost coincident with the top of Anomaly 5D (top of Chron 17, 17.6 Ma).
The N6/N7 and Naviculopsis ponticula/Corbisema triacantha (silicoflagellate) zonal boundaries lie immediately above the top of Anomaly 5D, in the lowermost part of paleomagnetic Chron 16 (17.5 Ma). Correlation of the N6/N7 and CN2/CN3 zonal boundaries with the top of Chron 17 was suggested earlier (Ryan et al., 1974; Berggren, 1984) , and is confirmed here for the first time.
The Stichocorys wolffii/Calocycletta costata zonal boundary is tied to lower Chron 16 (17.3 Ma), a correlation slightly younger than the correlation with Chron 17 by Theyer et al. (1978) . The Subzone A/Subzone B boundary of the Denticulopsis nicobarica Zone also falls in the lower part of Chron 16, and has an estimated age of 17.0 Ma. Finally, the Denticulopsis nicobarica/Cestodiscus peplum zonal boundary is calibrated with the upper normal event of Anomaly 5C (middle Chron 16) (16.4 Ma), a correlation younger than that with Chron 17 suggested by Burckle (1978) but consistent with the extrapolations of Barron (1983) .
For the most part, correlation of planktonic microfossil datum levels and zonal boundaries with Weinreich and Theyer's paleomagnetic stratigraphy for Cores 575-1 through 575-4 (Fig. 7) agrees well with published calibrations. Events tied to paleomagnetic Chron 12, the N13/N14 boundary (Ryan et al., 1974) , the CN5/CN6 boundary (Barron et al., in press) , and the last occurrence of the diatom Craspedodiscus coscinodiscus ( = the top of the C. coscinodiscus Zone) (Barron et al., in press) all fall within Chron 12, according to Weinreich and Theyer. Likewise, events previously calibrated with paleomagnetic Chron 10 fall within the interval Weinreich and Theyer assign to Chron 10: the CN7/CN8 boundary (Ryan et al., 1974) ; the transition of the radiolarian Diartus petterssoni to D. hughesi (= top of the D. petterssoni Zone) (Johnson and Wick, 1982) ; and the last occurrence of the diatom Actinocyclus moron- ensis (= top of the A. moronensis Zone) (Burckle, 1978) . A hiatus (NH5) which removes paleomagnetic Chron 9 is shown by Weinreich and Theyer (this volume) at the base of Core 575-3, and finds supporting evidence in the diatom stratigraphy of Barron (this volume). Interestingly, Pujos' CN8/CN9 boundary at Site 575 correlates with uppermost paleomagnetic Chron 8 near the last occurrence of the diatom Coscinodiscus yαbei. This calibration agrees with the Leg 85 biostratigraphic time scale (Fig. 2) , and is considerably older than Pujos' placements of the CN8/CN9 boundary at Sites 572 to 574, in terms of both diatoms and radiolarians.
The last occurrence of Diαrtus hughesi (= top of the Didymocyrtis antepenultima Zone) and first occurrence of Nitzschia miocenica (= base of the N. miocenica Zone) have both been tied to paleomagnetic Chron 7 Burckle, 1978) , in agreement with Hole 575 paleomagnetic stratigraphy (Fig. 7) , but the CN9/CN10 boundary should correlate with the top of Chron 5 (Gartner et al., 1983) . Consequently, it is assumed that Pujos' CN9/CN10 boundary in Hole 575 is placed too low; Gartner and Chow (this volume) do not recognize the CN9/CN10 boundary in Hole 575.
Weinreich and Theyer's assignment of paleomagnetic Chron 6 is supported by the transition of the radiolarian Stichocorys delmontensis to S. peregrina (Theyer et al., 1978) and by the first occurrences of the diatoms Thalassiosira praeconvexa and T. miocenica (Burckle, 1978) .
The last occurrence of T. praeconvexa at about 12 m sub-bottom confirms paleomagnetic Chron 5, but the CN10/CN11 boundary should lie in the upper part of the Gilbert Chron (Backman and Shackleton, 1983) .
The presence of a hiatus in the uppermost part of Core 575-2, which removes almost all of the Gilbert Chron (about 5.1 to 3.4 Ma), is supported by the near coincidence of lowermost Gilbert events, the last occurrence of Thalassiosira miocenica (Burckle, 1978) , and the first occurrence of Pterocanium prismatium (Theyer et al., 1978) , with the base of the Gauss paleomagnetic Chron. The last occurrences of Stichocorys peregrina and Nitzschiajouseae have been tied to the upper Gauss by Theyer et al. (1978) and Burckle (1978) , respectively, in agreement with the paleomagnetic stratigraphy of Weinreich and Theyer for Hole 575 (Fig. 7) .
The various subzonal boundaries of calcareous nannofossil Zone CN12 recognized by Pujos at Site 575 (Fig. 7) can be compared with age estimates of Backman and Shackleton (1983) for the North Atlantic. Backman and Shackleton's (1983) ages for the CN12a/CN12b, CN12b/CN12c, and CN12c/CN12d boundaries are 2.65, 2.41, and 2.35 Ma, respectively. Pujos does not recognize Subzone CN12b, but her CN12a/CN12c boundary is middle Gauss, or approximately 3.1 to 2.8 Ma. Pujos' CN12c/CN12d boundary is near the top of the Gauss, and could be as young as Backman and Shackleton's (1983) 2.35 Ma. Backman and Shackleton (1983) estimate the age of the CN12/CN13 boundary, the last occurrence of Discoaster brouweri, at 1.88 Ma, near the base of the Olduvai Event. Pujos's assignment of the CN12/CN13 boundary in Hole 575 lies very close to the base of Weinreich and Theyer's Olduvai Event (Fig. 7) .
GRAPHIC CORRELATION PLOTS
To refine correlations between the individual sites and to evaluate the completeness of the stratigraphic sections, graphic correlation plots have been constructed for four stratigraphic intervals: the uppermost Eocene to lowermost Miocene of Sites 573 and 574 (Fig. 8) ; the lower Miocene of Sites 573, 574, and 575 (Fig. 9) ; the middle Miocene and most of the upper Miocene (to 6.2 Ma) of Sites 572, 573, and 574 (Fig. 10) ; and the uppermost Miocene through Quaternary of Sites 572 and 573 (Fig. 11) . Graphic correlation plots allow comparison of the stratigraphic sequencing of the numerous datum levels identified for planktonic foraminifers (Saito, this volume) , calcareous nannofossils (Pujos, both chapters, this volume; Gartner and Chow, this volume), radiolarians (Nigrini, this volume; Labracherie, this volume), diatoms (Barron, this volume; Baldauf, this volume) , and benthic foraminifers (Thomas, this volume). Diachronous datum levels can be identified, and a best-fit correlation plot between sections can be produced (Shaw, 1964) . In addition, other stratigraphic events-paleomagnetic, carbonate, isotopic, and lithologic-can be used on such plots to greatly refine correlations. Correlation of carbonate, isotope, and lithologic events is not attempted here, but carbonate and isotopic tuning of the record is addressed in the chapter by Pisias and Prell (this volume) . Construction of graphic correlation plots is also a convenient way of relating the datum levels of different micro fossil groups. Where individual datum levels of one microfossil group have been directly calibrated to paleomagnetic stratigraphy, indirect correlation of other datum levels with paleomagnetic stratigraphy is often possible.
Tables 2 to 6 list the radiolarian, diatom, calcareous nannofossil, planktonic foraminiferal, and benthic fora- Johnson and Wick (1982) . e Labracherie (this volume). ' Theyer et al. (1978) . 8 Barron et al. (in press ).
Leg 85 paleomagnetic calibration in Hole 575A. 1 F. Theyer (unpubl. data). Burckle (1972) . e Burckle (1978) . f L. H. Burckle (pers. comm., 1980) . 8 Burckle et al. (1982) . . Leg 85 paleomagnetic calibration in Hole 575A. ' Barron et al. (in press ). miniferal datum levels (or zonal boundaries) used in the graphic correlation plots. Published age estimates of these datum levels from direct and indirect calibrations with paleomagnetic stratigraphy are also included. The majority of datums used here are those of radiolarians and diatoms, because Nigrini, Labracherie, and Barron (all this volume) have provided tables giving the stratigraphic positions of numerous datums in the sections at Sites 572 to 575. Calcareous micro fossil datums used for correlations are mostly zonal and subzonal boundaries, although Pujos ("Nannofossils from Quaternary Deposits," this volume) provides correlation of numerous Quaternary calcareous nannofossil datums at Sites 571 to 575.
Uppermost Eocene to Lowermost Miocene
Graphic correlation of the uppermost Eocene to lowermost Miocene sections at Sites 573 and 574 is shown on Figure 8 . The correlation between the two sections is well constrained by 12 radiolarian, 4 diatom, 7 calcareous nannofossil, 5 planktonic foraminiferal, and 2 ben- Saito et al. (1975) . e Barron et al. (in press ). f Poore et al. (1983) .
Leg 85 paleomagnetic calibration in Hole 575A. Berggren et al. (1980) . Backman and Shackleton (1983) . Gartner (1973) . Haq et al. (1980) . Leg 85 paleomagnetic calibration in Hole 575A. Barron et al. (in press ). Ryan et al. (1974) . Poore et al. (1983) . Lowrie et al. (1982) . Tjalsma and Lohmann (1983). thic foraminiferal datum levels. Only the R5 datum level, the last occurrence of the radiolarian Lithocyclia crux, lies off the correlation line, although Pujos' N5 datum (the CP18/CP19 boundary) also appears off the line. The general relationship suggests that the Site 573 section accumulated at a rate typically about twice that of the Site 574 section throughout most of the Oligocene, except during two hiatuses and one compressed interval (possibly a hiatus) (Fig. 8) . During the early Oligocene interval of calcareous nannofossil Zone CP16 (datums Nl to N3, or 36.8 to 34.6 Ma), accumulation rates at Sites 573 and 574 are approximately equal (Fig. 8) .
The Eocene/Oligocene hiatus mentioned in the discussion of Site 573 is apparent at about 525 m sub-bottom at Site 573. This hiatus appears to cover at least the interval from the base of Zone P17 (37.3 Ma) to the top of Zone CP15 (36.8 Ma) ( Table 7 ). An Oligocene/Miocene hiatus (hiatus PH) at nearby Site 77, mentioned by Keller and Barron (1983) . " Downhole change in diatom preservation. c Keller (1983a) . d Kennett et al. (1975) . e Osborn et al. (1983) . Hays et al. (1972) and Keller and Barron (1983) , is present at about 328 m sub-bottom at Site 573. As noted by Pujos ("Cenozoic Nannofossils," this volume), this hiatus removes calcareous nannofossil Subzone CNla. An estimated duration of 24.0 to 22.7 m.y. for this Oligocene/Miocene hiatus is suggested by the Leg 85 biostratigraphic time scale (Fig. 2, Table 7) . A compressed interval is present at Site 573 within planktonic foraminiferal Zone P21 (datums P3 to P4, 404 to 392 m sub-bottom). This compressed interval in Zone P21 (31.6 to 28.2 Ma) coincides with a widespread deep-sea hiatus (Keller, 1983a) , major lowering of sea level (Vail and Hardenbol, 1979) , and oxygen-isotope enrichment in benthic foraminiferal tests both at Site 77 (Keigwin and Keller, 1984) and at Site 574 (Miller and Thomas, this volume).
Lower Miocene
Graphic correlation plots for the lower Miocene sections at Sites 573, 574, and 575 are shown on Figure 9 . The records at Sites 574 and 575 are quite similar, without any apparent hiatuses, whereas one major or two lesser hiatuses are predicted within the Site 573 section.
Most of the 23 datum levels correlated between Sites 574 and 575 lie on or very close to the plotted line of correlation. The exceptions are events D6 (the last occurrence of Thalassiosira primalabiatá), P6 (the N4/N5 boundary), P7 (the N5/N6 boundary), and B3 (the first occurrence of Melonis barleeanus). Barron (this volume) noted that the last occurrence of T. primalabiata at Site 575 seemed diachronous with correlations at Sites 574 and 71, when compared with radiolarian stratigraphy. Discrepancies in site-to-site correlations of the N5/N6 boundary have been discussed earlier. The Leg 85 time scale (Fig. 2) suggests that the N4/N5 boundary (datum P6, 20.1 Ma) should lie stratigraphically higher at Site 574 if it is to be isochronous with correlations elsewhere. The correlation plot suggests about a 265-m sub-bottom depth (Core 574C-8) for an isochronous placement of the N4/N5 boundary at Site 574. The two alternatives for correlation of the lower Miocene at Sites 573 and 574 (Fig. 9) both recognize a hiatus at about 290 m sub-bottom at Site 573. A sharp lithologic contact at 290.6 m sub-bottom (uppermost Core 573B-17), between brown ooze (Subunit IIC) above and white-gray chalk (Subunit IID) below, is consistent with this interpretation.
One of the alternatives extends the upper Site 573-Site 574 correlation line down through datums B3 and P7 and allows for one major hiatus (about 21.5 to 18.5 Ma by extrapolation). The second alternative ignores events B3 and P7 (which were shown to be diachronous in the Site 574-Site 575 correlation) in favor of radiolarian datums R18 (the first occurrences of Didymocyrtis tubaria and D. violiná) and R19 (the first occurrence of Siphostichartus corona), and suggests a second hiatus at about 272 m sub-bottom, between Cores 573B-14 and 573B-15. Under the second alternative, the older hiatus would be from about 21.5 to 20.5 Ma and the younger hiatus would be from about 19.7 to 18.2 Ma. Barron (this volume) proposed a slightly younger hiatus within the middle of Core 573B-14. Keller and Barron (1983) favor two such hiatuses (NHla and NHlb) at nearby Site 77, but estimated ages for these hiatuses, 20.3 to 19.8 Ma (NHla) and 19.0 to 17.8 Ma (NHlb) (ages adjusted by Barron et al., in press ), differ somewhat for the age estimates at Site 573. No lithologic changes are noted between Cores 573B-14 and 573B-15, but the preservation of diatoms deteriorates dramatically downhole at that level at Site 573. At present, the second alternative, with its two hiatuses, is favored over the first alternative with its single hiatus (Table 7) .
Middle Miocene to Uppermost Miocene
Graphic correlation plots of the middle Miocene to uppermost Miocene sections of Sites 572, 573, and 573 are shown on Figure 10 . Comparison of the Site 572 and Site 573 records (right side of the figure) suggests three hiatuses in the Site 573 section, at approximately 187 m (upper Core 573B-6), 177 m (lowermost Core 573B-5), and 158 m (uppermost Core 573B-3) sub-bottom depths (Table 7) .
Barron (this volume) argues for the uppermost of these hiatuses, and estimates its age from 10.5 to 9.8 Ma. Pujos ("Cenozoic Nannofossils," this volume) also postulates a hiatus at about this interval in the lower part of the calcareous nannofossil CN8 Zone. Barron (this volume) notes that this hiatus (NH5 of Keller and Barron, 1983 ) coincides with the top of a distinctive purplebanded unit in Section 1 of Core 573B-3. At Site 574, Barron (this volume) recognized a coeval hiatus in lowermost Core 574-8 (about 70 m sub-bottom), where a purple-banded unit was also present. Pujos ("Cenozoic Nannofossils," this volume) also supports a hiatus in Zone CN8 at Site 574. The Site 573-Site 574 plot (left side of Fig. 10) shows that a section present at Site 573 has been removed at a hiatus at 70 m sub-bottom at Site 574, implying that hiatus NH5 was of longer duration at Site 574 than at Site 573. The additional interval removed at Site 574 has an estimated age of 11.1 to 10.5 Ma (Table 7) .
Barron (this volume) notes compression in the agevs.-depth curve for Site 573 between 12.0 and 11.5 Ma, at about 174 to 176 m sub-bottom. At nearby Site 77, Barron (this volume) postulates a hiatus between 12.0 and 11.5 Ma, on the basis of the absence of a pronounced abundance peak in the diatom Denticulopsis hustedtii. Section equivalent to this middle hiatus at Site 572 (310 to 290 m sub-bottom) is characterized by very low percent carbonate values (site chapter), so that dissolution of carbonate at Site 573 may have been partly responsible for this hiatus. This middle hiatus correlates with widespread deep-sea hiatus NH4 of Keller and Barron (1983) , which coincides with low values of percent carbonate throughout the equatorial Pacific . At this approximate interval, Mayer et al. (this volume) also note a sharp seismic boundary in sediments throughout the equatorial Pacific. The Site 573-Site 574 plot (left side of Fig. 10) has not been drawn to show this hiatus, although the vertical distribution of the D19, N14, R35, and R36 datums could be construed to be consistent with existence of this hiatus at 177 m sub-bottom at Site 573.
Evidence for the lowermost hiatus, which had an estimated duration of between 12.7 and 12.3 m.y., is less certain. Vertical distribution of the R33, R34, D17, N13, and D18 datums in both the Site 572-Site 573 plot and the Site 573-Site 574 plot support arguments for a hiatus at about 187 m sub-bottom at Site 573, although the hiatus is not plotted in the latter graph. No such hiatus at nearby Site 77 is suggested, however, by Keller (1980) , Keller and Barron (1983) , or Barron (this volume). Percent carbonate values within the equivalent interval (342 to 320 m sub-bottom) at Site 572 are typically high (site chapter). Hiatus NH3 of Keller and Barron (1983) (13.5 to 12.5 Ma) overlaps this lower hiatus only in part, and is typically older. No obvious lithologic changes are present in upper core 573B-6 at 187 m sub-bottom (site chapter)
During the middle Miocene, the section at Site 574 accumulated at a rate 1.5 to 1.2 times greater than the section at Site 573. During the late Miocene (after 10 Ma), however, the Site 573 section accumulated at a rate averaging 1.5 times the rate of accumulation at Site 574. This reversal in relative rates reflects the northwestward movement of Sites 574 and 573 through the equatorial belt of high biologic productivity (Weinreich and Theyer, this volume).
The relative rates of sediment accumulation during the late middle Miocene to latest Miocene are generally comparable between Sites 572 and 573, except during the three hiatus intervals at Site 573 (Fig. 10) . After 6.3 Ma (datum D28), the accumulation rates at Site 572 appear to have been markedly higher than those at Site 573; this will be discussed in the following section on the uppermost Miocene through Quaternary graphic correlation plot.
As the plots are drawn, only datums P8 (the N8/N9 boundary), R26 (the last occurrences of the radiolarians Dorcadospyris dentata and Didymocyrtis violina), and B5 (the first occurrence of the benthic foraminifer Cibicidoides wuellerstorfi) lie appreciably off the correlation line between Sites 573 and 574. The N8/N9 boundary, however, was recognized by differing criteria (Saito, this volume) at Sites 573 and 574, namely, by the last occurrence of Globigerinoides sicanus at Site 573 and by the first occurrence of Orbulina suturalis, the zonal marker, at Site 574. Figure 11 is a graphic correlation plot of the sections at Sites 572 and 573 for the uppermost Miocene through the Quaternary. More detailed correlations of Leg 85 Quaternary sections by calcareous nannofossils and radiolarians are provided in the chapters by Pujos "Nannofossils from Quaternary Deposits," this volume) and Labracherie (this volume), respectively.
Uppermost Miocene through Quaternary
The section at eastern Site 572 accumulated at rates approximately twice as great as those at Site 573 during the latest Miocene (datum D29, or 6.2 Ma, to datum N17, or 5.1 Ma). The lowermost Pliocene (about 5.1 to 4.6 Ma), however, is extremely compressed at Site 573, in that the interval between datums N17 (the CN9/CN10 boundary) and D35 (the first occurrence of Nitzschia jouseaé) encompasses 25 m of section at Site 572 but only 6 m of section at Site 573. On the basis of diatom stratigraphy, Barron (this volume) and Baldauf (this volume) argue for a hiatus between 5.1 and 4.6 Ma (at the base of Core 573-9, about 76 m sub-bottom). They correlate this hiatus with widespread deep-sea hiatus NH7 of Keller and Barron (1983) (Table 7) . As mentioned earlier, a more extensive hiatus at Site 575 has removed the section representing the interval between 5.1 and 3.4 Ma (Fig. 7, Table 7 ).
Above this compressed interval at Site 573, accumulation rates at Site 572 remained greater than rates at Site 573 by a ratio of about 1.7:1.0 between 4.6 and 3.6 Ma (datums D35 to R51). The uppermost parts of Sites 573 and 572, on the other hand, show nearly equivalent accumulation rates (compare also age-vs.-depth plots of Pujos, "Nannofossils from Quaternary Deposits," this volume, and Baldauf, this volume). The brief hiatus (about 2.2 to 1.8 Ma) predicted by diatoms at about 33 m sub-bottom at Site 572 (Core 572A-4) (Barron, this volume; Baldauf, this volume) is not apparent in Figure 11 , so it is possible that between Sites 572 and 573 some diachrony exists between the ages of the last occurrence of Thalassiosira convexa (D40) and the first occurrence of Pseudoeunotia doliolus (D41).
Of the 37 latest Miocene through Quaternary datum levels correlated between Sites 572 and 573, all but three lie on the plotted correlation line (Fig. 11) . Those three aberrant datums include the first occurrence of the radiolarian Pterocanium prismatium (R48) and the last occurrences of the diatoms Asterolampra acutiloba (D33) and Thalassiosira miocenica (D34). Nigrini (this volume) notes that P. prismatium is rare at the lower end of its range, so its first occurrence may actually be lower at Site 573 than what has been plotted on Figure 11 . It is possible that the diatoms A. acutiloba and T. miocenica are reworked slightly upsection at Site 573.
AGE-VS.-DEPTH PLOTS
The graphic correlation plots (Figs. 8 to 11) show which of the Leg 85 sections are the most complete for any interval of time between the latest Eocene and the Quaternary. In addition, diachronous occurrences of datum levels have been noted and the sequencing of the various microfossil datum levels has been established.
On Figure 12 , age-vs.-depth graphs for the middle Miocene through Quaternary of Site 572 and a composite section from Sites 573 and 574 have been constructed using the published age estimates for the various datum levels shown on Tables 2 to 6. A composite section consisting of the Quaternary through upper Miocene of Site 573 and the middle Miocene of Site 574 is plotted, because the younger section at Site 574 is compressed (Fig. 5 ) and the middle Miocene of Site 573 apparently contains two hiatuses (Fig. 10) . Both Site 573 and Site 574 have a hiatus between about 10.5 and 9.8 Ma (NH 5) ( Table 7) .
The Site 572 plot shows high rates of sediment accumulation (about 50 m/m.y.) in the middle Miocene between 15.0 and 11.0 Ma and across the Miocene/Pliocene boundary between 6.3 and 3.8 Ma. Lower rates (about 16 m/m.y.) characterized most of the late Miocene (11.1 to 6.3 Ma) and the late Pliocene through Quaternary (3.8 to 0 Ma).
Middle Miocene accumulation rates at Site 574 were also relatively high, averaging 26 m/m.y. between 15.5 and 11.1 Ma. Rates during the late Miocene interval from 9.8 to 6.3 Ma were about 12 m/m.y. at Site 573. As at Site 572, accumulation rates returned to middle Miocene values (26 m/m.y.) across the Miocene/Pliocene boundary between 6.3 and 3.5 Ma. An exception is a compressed interval or hiatus between 5.1 and 4.6 Ma at Site 573. Late Pliocene through Quaternary accumulation rates at Site 573 were about 14 m/m.y., or nearly equal to accumulation rates at Site 572 (16 m/m.y.).
Of the datums plotted on Figure 12 , only R30, the first occurrence of the radiolarian Diartus petterssoni, lies appreciably off the age-vs.-depth plot. The diachrony of this datum, which corresponds to the Dorcadospyris alata/Diartus petterssoni boundary, has been discussed earlier.
On Figure 13 , age-vs.-depth plots for the lower Miocene of Site 575 and the lower Miocene to upper Eocene of Site 574 have been constructed. As mentioned earlier, the Paleogene section at Site 573 contains two hiatuses and one compressed interval (possibly a hiatus), so it was not plotted.
Between 37.0 and 35.0 Ma and between 34.6 and 30.7 Ma, accumulation rates at Site 574 were approxi- mately 12 m/m.y. A brief interval from 35.1 to 34.6 Ma, however, corresponding to calcareous nannofossil Subzone CP16c, according to both Pujos and Gartner and Chow (Fig. 5) , apparently accumulated at very high rates approaching 60 m/m.y. It is possible that these anomalously high accumulation rates are an artifact of the time scale, but both Berggren, Kent, and Flynn (in press) and Bukry (1975) independently estimate a duration of only 0.5 m.y. for Subzone CP16c. Further complicating the picture is the coincidence of relatively low percent carbonate values (60 to 80% vs. typical Oligocene values of 90%) (site chapters) with Subzone CP16c at both Site 573 and Site 574. No explanation can presently be given for these high accumulation rates, but it should be noted that , Keller (1983 a, b) , and Keigwin and Keller (1984) Tables 2  to 5 , for which absolute age estimates exist, have been used to construct the plots. N4B refers to the age correlation (34.1 Ma) by Berggren et al. (in press ) for the CP17/CP18 calcareous nannofossil zonal boundary. Asterisk denotes calcareous nannofossil datums after Gartner and Chow (this volume) .
Low accumulation rates of about 7 m/m.y. during the late Oligocene (30.7 to 24.0 Ma) are implied for Site 574. Early Miocene accumulation rates, on the other hand, increased to 20 to 25 m/m.y. at both Site 574 and Site 575 (Fig. 13) .
Significance of Accumulation Rates
In the central equatorial Pacific, the present-day zone of high primary productivity extends from about 3-4°S to about 0-1 °N, at 145° to 120°W, and from about 5°S to about 5°N, between 120° and 105°W (Koblentz-Mishke et al., 1970) . Backtracking of the Leg 85 sites according to the model of van Andel et al. (1975) (see Theyer et al., this volume) can be used to suggest the interval of time during which the Leg 85 sites lay beneath waters of high biologic productivity (assuming no major change in the position of that productivity zone with respect to the equator). Such an exercise yields the following resi-dence times for the Leg 85 sites within the equatorial Pacific high-productivity zone: Site 572, 0 to 15 Ma = entire record; Site 573, 0 to 10 Ma; Site 574, 12 to 25 Ma; and Site 575, 16 to 35 Ma.
To a large extent, comparison of the relative sediment accumulation rates in the graphic correlation plots (Figs. 8 to 11) and age-vs.-depth plots (Figs. 12, 13) reflects this model, in that the highest relative accumulation rates correspond to those intervals deposited beneath the highproductivity zone. Consequently, Site 574 had higher accumulation rates than Site 573 during the middle Miocene, whereas the opposite relationship was true during the late Miocene (Fig. 10) . Accumulation rates at eastern Site 572, however, were typically always higher than rates at the western sites (Fig. 12) , attesting to the higher primary productivity in the eastern equatorial Pacific (Koblentz-Mishke et al., 1970) .
During the late Oligocene, Site 573 lay farther south of the equator (7 to 8°S) than Site 574 (3 to 4°S), yet accumulation rates at Site 573 were typically twice those at Site 574 (Fig. 8 ). This contradiction of the model may result from enhanced carbonate preservation at Site 573, since upper Oligocene percent carbonate values at Site 573 are on the average slightly higher than those at Site 574 (site chapters). The water depth at Site 574 was probably slightly greater than that at Site 573 during the late Oligocene, because the present-day water depths of Sites 574 and 573 are 4560 and 4300 m, respectively. During the earliest Oligocene (34.6 to 36.5 Ma, below datum N3), accumulation rates at Sites 573 and 574 were about equal (Fig. 8) , indicating that the two sites experienced similar levels of productivity (see also Theyer et al., this volume) .
Extrapolation of Ages for Datum Levels
If the age-vs.-depth plots (Figs. 12, 13) are considered accurate, then one can use them to extrapolate absolute age estimates for those datums which have not been calibrated directly to paleomagnetic stratigraphy. This exercise has been done in Tables 2 to 6 (right-hand column). The age ranges given for the individual datums reflect the constraints of their plotted values on the graphs. In making these determinations, uniform accumulation rates between those datums with published absolute ages are assumed unless hiatuses are predicted on the graphic correlation plots (Figs. 8 to 11 ). The extrapolated absolute ages differ in some cases from published age estimates (compare columns on Tables 2 to 6). These differences may reflect differences in taxonomic interpretations between workers, differences in the accuracy of the extrapolations, or true diachrony in species ranges.
SUMMARY
A major objective of DSDP Leg 85 was to recover relatively undisturbed hydraulic piston cores within the high-productivity zone of the central equatorial Pacific. Earlier drilling during Legs 5, 8, 9 , and 16 produced rotary-drilled cores which have been of key importance in developing biochronologies for the Oligocene through Quaternary, and which have been a focus for low-latitude Pacific paleoceanographic studies (van Andel et al., 1975; Keller and Barron, 1983) . Hydraulic piston coring in this area would allow the development of high-resolution bio-, magneto-, seismic-, carbonate, and stable-isotope stratigraphies, needed for determining the sequencing and mechanisms of paleoceanographic changes.
During Leg 85, hydraulic piston cores were recovered at five sites which form an east-west transect from 114°W (Sites 571, 572) to 133-135°W (Sites 573 to 575) and a south-north transect across the high-productivity zone from 0°N (Site 573) to 6°N (Site 575). At each of the four main sites (572 to 575), duplicate hydraulic piston cores were collected through the Quaternary and Pliocene and into successively older (deeper) levels of the Miocene: at Site 572, to 6.2 Ma; at Site 573, to 10 Ma; at Site 574, to 16.7 Ma; and at Site 575, to 22 Ma.
Paleomagnetic stratigraphy was obtained for the Quaternary through late Pliocene at Site 573, for the Quaternary to late Miocene at Site 574 , and for the Quaternary to late middle Miocene plus an interval within the late early Miocene (18.2 to 16.4 Ma) at Site 575. At Site 575, for the first time, many microfossil datums were calibrated directly to the interval from the upper part of paleomagnetic Chron 17 to the middle part of paleomagnetic Chron J6.
At eastern Site 572, a complete sequence apparently free of hiatuses was cored through the Quaternary to the lower middle Miocene (about 15 Ma). High sediment accumulation rates (about 50 m/m.y.) characterize the middle Miocene (15 to 11 Ma) and uppermost Miocene to lower Pliocene (6.3 to 3.8 Ma), and diatoms typically are the dominant micro fossils.
At Site 573, about 10 km from Site 77, Quaternary to upper Eocene sediment was cored in three holes. Numerous short to medium-length hiatuses are present at Site 573, including hiatuses at the Eocene/Oligocene, Oligocene/Miocene, middle Miocene/upper Miocene, and (possibly) at the Miocene/Pliocene boundaries ( Table 7) . Most of these hiatuses have been earlier postulated to exist at nearby Site 77, but they are confirmed at Site 573 by graphic correlation plots with the other Leg 85 sections.
A complete sequence through the Eocene/Oligocene boundary was obtained at Site 574 (4°N), as was a thick reference section for the middle Miocene through Oligocene. An early late Miocene hiatus (11.1 to 9.8 Ma) (Table 7) is represented at the site, and the upper Miocene through Quaternary section is compressed relative to that at Site 573 (0°N).
At Site 575 (6°N), coring was terminated in the lower Miocene (about 22 Ma) owing to lack of ship time. Nevertheless, a thick lower Miocene section free of hiatuses was recovered at the site. Two hiatuses in the early late Miocene (10.5 to 9.8 Ma) and early Pliocene (5.1 to 3.4 Ma) are recorded in the relatively compressed upper section at Site 575 (Table 7) .
Throughout the Leg 85 sequences, planktonic foraminiferal, calcareous nannofossil, radiolarian, and diatom stratigraphies are typically consistent with one another and with the Leg 85 biostratigraphic time scale. Most of the few discrepancies that exist can be explained by diachronous species ranges, reworking, or differences in taxonomic concepts between workers. Graphic correlation plots between the sequences are especially helpful in identifying diachronous datums, and can also be used to check the isochrony of benthic foraminiferal datum levels.
Age-vs.-depth plots have been constructed using datums with published absolute age estimates, and ages of other datums have been extrapolated from the plots. In some cases the extrapolated age estimates differ from published age estimates, but usually they agree to within 100,000 to 200,000 yrs.
The biostratigraphic studies discussed in this chapter certainly can be refined by closer sampling intervals and by quantitative studies (see Pujos, and Baldauf, both this volume). Detailed carbonate and stable-isotope studies, such as those by Pisias and Prell (this volume) and Pisias and Shackleton (this volume), allow even greater refinement of time in the hydraulic piston cores. The sediment sequences recovered during Leg 85 are excellent for such high-resolution studies, and will undoubtedly provide a focal point for future paleoceanographic studies in the central equatorial Pacific.
ADDENDUM
Since 1974 it has widely been accepted that paleomagnetic Anomaly 5 correlates with paleomagnetic Chron 9 as recognized in the sediment (Berggren and Van Couvering, 1974; Theyer and Hammond, 1974; Ryan et al., 1974) . As discussed by Theyer and Hammond (1974) , Foster and Opdyke's (1970) correlation of Anomaly 5 with Chron 11 was rejected, because biostratigraphic and radiometric calibrations of the middle Miocene/upper Miocene boundary were in better agreement with an Anomaly 5-Chron 9 correlation. Berggren and Van Couvering (1974) and Ryan et al. (1974) all presented arguments, based on available radiometric evidence, that the middle/upper Miocene boundary must be older than the base of Anomaly 5 (about 10.2 to 10.4 Ma). At the same time, Berggren and Van Couvering (1974) and Ryan et al. (1974) all showed that middle Miocene microfossils ranged into lower paleomagnetic Chron 11 or higher, so it seemed impossible that Anomaly 5 could correlate with Chron 11.
Recently, however, W. A. Berggren (pers. comm., 1984; and Berggren, Kent, and Van Couvering, in press) has suggested that Anomaly 5 does indeed correlate with Chron 11 (as it has been recognized in the sediment), and that earlier radiometric calibrations of the middle/ upper Miocene boundary are in error. Berggren cited paleomagnetic-biostratigraphic correlations at DSDP Site 519 in the South Atlantic by Poore et al. (1984) and Hsü et al. (1984) . Site 519 was drilled on crust slightly older than Anomaly 5, and middle Miocene calcareous nannofossils (Zones CN6 and CN7) were recorded within a relatively long (10 m) normally polarized interval immediately above basement. Because correlations of CN6 and CN7 (= NN8 and NN9) calcareous nannofossils with paleomagnetic Chron 11 have been well established (Ryan et al., 1974; Berggren and Van Couvering, 1978; Keller et al., 1982; Barron et al., in press) , it seems apparent that the normal interval containing CN6 and CN7 calcareous nannofossils at Site 519 correlates with both Anomaly 5 and Chron 11 .
The Leg 85 biostratigraphic time scale (Fig. 2) incorporates an Anomaly 5-Chron 9 correlation, as do the various chapters of this volume. The purpose of this addendum is to present the alternative middle to late Miocene biostratigraphic time scale based on an Anomaly 5-Chron 11 correlation (compare Berggren, Kent, and Van Couvering, in press), so that readers favoring such a correlation can reassign absolute ages to middle and late Miocene intervals discussed in the Leg 85 chapters. Figure 14 shows reassignment of paleomagnetic Chrons 7 through 14 to the polarity sequence between Anomalies 3A and 5B, based on an Anomaly 5-Chron 11 correlation. W. A. Berggren (pers. comm., 1984) feels that the correlation of the chrons above Chron 7 and below Chron 14 with the paleomagnetic time scale proposed by Ryan et al. (1974) and LaBrecque et al. (1977) (and adopted in the Leg 85 biostratigraphic time scale) does not require adjustment. The adopted correlation (Fig. 14) largely follows alternative "A" of Theyer and Hammond (1974) . It could be argued that this older numbering system of chrons (Ryan et al., 1974; LaBrecque et al., 1977) should be abandoned in favor of a newer system proposed by Tauxe et al. (1983) . Tauxe et al. (1983) label successive chrons, from the top of one numbered anomaly to the top of the next oldest numbered anomaly, with the same number as the included anomaly, and preface those numbers with a "C." Such a numbering system is also shown on Figure 14 , and has been incorporated in the Paleogene part of Figure 2 . Earlier published paleomagnetic correlations of microfossil datum levels refer, however, almost exclusively to the older system of numbering chrons, so much of the following discussion will utilize that system.
Correlation of the microfossil zones and subzones with the paleomagnetic chrons on Figure 14 differs little from the correlation shown on Figure 2 , but the new anomaly-chron correlation results in changes in the estimated absolute ages of the microfossil zones and subzones (Figs. 2, 14) . This correlation has been accomplished by reassigning absolute ages to the middle and late Miocene microfossil datum levels, which have been directly calibrated with paleomagnetic stratigraphy (Table 8) on the basis of the Anomaly 5-Chron 11 correlation model of Figure 14 . Absolute ages of additional datum levels (and zonal boundaries) have been extrapolated from replotted age-vs.-depth curves for Sites 572 to 574 (Fig. 15) in the manner used to extrapolate absolute ages on Tables 2 to 6. Thus, the age of the middle Miocene/upper Miocene boundary changes from about 11.5 Ma to about 9.5 Ma when an Anomaly 5-Chron 11 correlation is adopted (Fig. 14) .
It is immediately apparent that the new age-vs.-depth curves for Sites 572 to 574 (Fig. 15) differ considerably from those of Figure 12 , in that no kink of low sediment accumulation rates occurs in the new plots between 11 and 6.2 Ma. As stated earlier, Sites 572 and 574 probably lay within the equatorial region of highest productivity during the entire late Miocene, and it is difficult to explain why sediment accumulation rates would have Calc. nannofossils (Bukry [1975] ; Okada and Bukry [1980] paleodropped sharply between 11 and 6.2 Ma. As the replotted curves of Figure 15 show no such drop in sediment accumulation rates between 11 and 6.2 Ma at Sites 572 and 574, but rather show relatively constant rates (about 25 to 30 m/m.y. at Site 572 and about 14 to 18 m/m.y. at Site 574), they both add support to the Anomaly 5-Chron 11 correlation of Figure 14 . It should also be noted that the ages and durations of hiatuses NH3, NH4, and NH5 are changed by an Anomaly 5-Chron 11 correlation (Figs. 14, 15) . In Leg 85 sediment, hiatus NH3 ranges from 11.5 to 10.7 Ma, hiatus NH4 ranges from 10.4 to 9.2 Ma, and hiatus NH5 ranges from 8.6 to 7.9 Ma (8.8 to 7.9 Ma at Site 574) (Figs. 14, 15) .
Extrapolations by Weinreich and Theyer (this volume) for Site 574 also reinforce an Anomaly 5-Chron 11 correlation. As stated earlier, Weinreich and Theyer (this volume) recognize the top of a long, normally polarized interval at about 79 m sub-bottom in lower Core 574-9, which they extrapolate to be the top of Anomaly 5 (about 8.9 Ma). Micro fossils within this interval (CN7 calcareous nannofossils, Diαrtuspetterssoni Zone radiolarians, and Actinocyclus moronensis Zone diatoms) suggest, however, a Chron 11 assignment (Figs. 2, 5) . Correlation of Anomaly 5 ages (10.42 to 8.92 Ma) with Chron 11 would eliminate this apparent discrepancy.
Finally, a brief review of the literature reveals that radiometric and paleomagnetic calibrations of the last occurrence of the radiolarian Cyrtocαpsellα jαponicα at DSDP South Atlantic Sites 512 and 513 (50°S) ) also lend support for an Anomaly 5-Chron 11 correlation. shows that at Site 512 Figure 15 . Age-vs.-depth plots for the middle and late Miocene at Sites 572, 573, and 574, based on a correlation of paleomagnetic Anomaly 5 with paleomagnetic Chron 11. See Table 8 for micro fossil datum levels used to construct the plots. Asterisk denotes calcareous nannofossil datums after Gartner and Chow (this volume).
